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Abstract: Sumba island covers an area of 10,710 km2 which is now populated by about 350,000 people. The island of Sumba 
is well known of its sandlewood, horses, impressive megalithic tombs, typical hand woven textile, and still untouched beautiful 
beaches. 
Generally, climatically of the island is divided almost perfectly in half year similar to other part of Indonesia where a dry 
season (May to November), and a rainy season (December to April), but the condition is dry and hot, in the dry season an 
average temperature of between 27°~36° throughout the year, while it has a low level of rainfall it has rarely water sources. 
Most of the region lies at the extremes of tropical Savannah.  
The purposes of this study to elaborate water balance in this region to develop plantation area or other economic activities to 
increase people income in South West Sumba islands. 
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1. INTRODUCTION 
Sumba Island is one island in East Nusa Tenggara 
Province of Indonesia that has potential of economic 
development in many sectors as plantation, cattle, 
woven textile, but need strong support from other 
component like electricity power and water resources. 
Within cover area 10 710 km
2
, Sumba Island has 
many natural resources  potency that spread and not 
all managed optimumly. One potensial sector in 
Sumba Island is develped of plantation area, but these 
sectors need water as supporting resources. Water 
resources potency is seen enough within average 
rainfall at study area about 2000-2500 mm yearly. 
This data shows that rain condition in study area is the 
good condition, but the condition is extremly hot and 
dry, 
Based on hydrogeology information, river measument 
and rainfall data is still possible developing water 
resources potential with using appropriate technology, 
but water resources potency development is still need 
to be condisered geology condition and the pattern of 
local wisdom of Sumba people. The objectives of this 
study is to known water resources potential hydro 
logically in South West Sumba district esspecially for 
plantation area development. 
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Based on demography data in South West Sumba 
(2010), within 1,445 km
2
 area has population about 
283,818 peoples or has population density is around 
196 people per square km. This data shows that 
density is relatively low (Tabel 1). 
 
 
 
 
 
 
 
 
 
 
Figure 1. Location of study area. 
It is seen that rate of mean population growth in South 
West Sumba  is about 2.8% and specially Kodi Area 
has rate population growth  about 2.5% yearly. The 
prediction of population growth in the next 10 years 
shown that the population density is not to be worried 
becuase still below the density of the urban area. 
Education level is still limited for 15% of Southwest 
Sumba district people equal to high school level 
graduate students or higher.  The number of 
population for productive age is approximately 
86.41% (or 245,247 people).  However, their skill and 
knowledge are very limited.  Most of the population 
live as farmers and cattlemen/livestock farmers. 
3. CLIMATE 
Generally, climatically Sumba Island is divided 
almost perfectly in half year  similar to other part of 
Indonesia where a dry season (May to November), 
and a rainy season (December to April). In the dry 
season an average temperature of between 31°-33° 
throughout the year, while it has a low level of rainfall 
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it has rarely water sources. Most of the region lies at 
the extremes of tropical Savannah.  
Table 1. South west Sumba population in 2010 
Distric Population Area 
(Km
2
) 
Density 
(person/Km
2
) 
Kodi Bangedo 36,098 219.69 164 
Kodi 31,106 111.05 280 
Kodi Utara 50,450 243.82 207 
Wewena Selatan 21,621 174.14 124 
Wewena Barat 45,111 174,33 259 
Wewena Timur 53,595 249.55 215 
Wewena Utama 34,188 63.26 184 
Loura 34,188 209.48 163 
Total 283,818 1,445.32 196 
(Source: Biro Pusat Statistik, 2010) 
Air temperature is influenced by the existing of sun 
light; for each place certainly is not same, depend on 
longitude line. It’s known that monthly average 
temperature in study area is 32
0
 C, minimum air 
temperature is 31
0
 C  in several months and maximum 
air temperature 33
0
 C in October (Figure 2 and 3). 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Precipitation and Temperature south west of 
Sumba Island (Biro Pusat Statistik, 2010). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Sunshine, daylight and UV index south west of 
Sumba Island (Biro Pusat Statistik, 2010). 
4. WATER RESOURCES POTENCY 
4.1 Rainfall 
Annualy rainfall in study area is in the part of the 
biggest average annual rainfall is around 2000~2500 
mm and the other part average annual rainfall is 
around 1500~2000 mm. This data shows that rainfall 
condition in study area is the better rainfall condition 
compare with another place in Sumba Island. 
 
 
 
 
 
 
 
Figure 4. Average annualy rainfall (Kadri and Fennani, 
2011). 
The data shows that maksimum average annual 
rainfall in 2004 is about 3,447 mm and minimum 
average annual rainfall in 2003 is about 1,900 mm 
(Figure 5). 
 
 
 
 
 
 
 
Figure 5. Annually rain fall east west Sumba Island. 
Location is the reseach area have highest rainfall rate 
in Sumba. Wet season happens between November to 
May with rainfall average rate is  115~397 mm.  
While dry season occurs between June-September 
with average rate of rainfall 12~79 mm.  Heavy rainy 
days is average in 14 days and the lightest rainy day 
happens only one day in August (Widyono, 2003).  
 
 
  
Annualy Rainfall (mm)_ 
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Figure 6. Monthly rain fall south west Sumba Island (Kadri 
and Fennani, 2011). 
From data that succeeded to be collected from 
Agriculture Service Intitution at South West Sumba 
can be elaborated that there is only 25.2 % average 
number of rain day  yearly and is only 14 rain-days 
average monthly, but in August only 1 rain-day. 
 
 
 
 
 
 
 
Figure 6. Monthly rainfall south west Sumba Island. 
4.2 Ground Water 
Several experts in geology have done study in 
Waikabubak  area and it’s surrounded. Research 
results that geologically, almost all land Sumba Island 
is shaped by united stone either as sediment stone 
volcanic stone or break through. Only small part from 
land that is closed by coated stone can’t be stressed 
that is shaped as river alluvium. 
Commonly, natural spread in study area is divided 
into 3 type of morphology unity that is morphology 
unity area lime hill, morphology unity area waved hill 
and morphology unity flat area. This natural spread 
unity is identified with low hill shape and surrounded 
wide part. The difference between hill top and base 
valley is around 30~140 meter. The other identity in 
this unity is found many hollows system. Slope 
incline around 5~75
0 
C. In this natural spread there is 
area with shape flat area until weak waved that lies 
wide enough with height more than 400 meter above 
sea level that is known as high level Anakalang and 
Waikabubak.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Hydrogeology condition south west Sumba Island 
(Kadri and Fennani, 2011). 
Ground water potency in East West Sumba district 
can be seen at Figure 7 that shows the existing of area 
with pump capacity >1 liter/second. Based on that 
map can be get conclusion that ground water potency 
can support plantation possible to be done, but need to 
be consider many factors like economic calcultion.  
At survey time three bored point watched that exist in 
location West Sumba and South West Sumba with 
pump capacity around 5 to 7 l/s. Ground water 
potential is from wells in Waitabula is 5 l/s, in 
Tambolaka 5 l/second and in Waikabubak is 7 litres/s.  
The three spots are located outside the ground water 
potential map.  It produces more than 1 litre/second.  
Water surface potential is in the main rivers. Though 
it has high water potential, its river walls mostly are 
steep in average of 20 to 50 metre.  
Hydrogeology conditions in South West Sumba can 
be seen currently form the flow outlet in a carst layer 
in Waikelosawah that shows the existing off under-
ground River at carst layer. 
 
4.3 River or Surface Flow 
There are many rivers flow in South East Sumba as 
Polapare, Waiha, Kodi, Tadosan, Kadengar, Waru, 
Monthly Rainfall (mm) 
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Lakoka, Wanokaka and Paraikajelu River. The rivers 
pattern is sub-parallel with main river Polapare River 
flow to west direction (Figure 8). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Lokopare dan Kodi river (Bakosurtanal, 2009). 
Even it has big potency rivers in South West Sumba 
commonly has steeply cliff so that it’s hard to be used 
maximally, for example Polapare Rivers has very big 
potency but the elevation of water in about 150~200 
m below the plantation area. Other potential rivers can 
be used in Waiha and Kodi River.  
Measurement results in pre-survey shown that 
dependable flow in Kodi River is around 2 m
3
/s and 
the water surface never lower that 20 cm depth, and 
maximum discharge is about 50 m
3
/s. This survey 
results shown that this river topographically can be 
used for supply plantation is only in Waikadada 
district. 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Wai Hai river south west Sumba Island. 
Waiha River have bigger capacity, from measurement 
results, the dependably flow is around 4.0 m
3
/s, and 
maximum discharge is about 80 m
3
/s.  
5. WATER BALANCE 
Table 2. shown that  water balance using Blaney & 
Criddle method surplus in November to May and 
deficit in June to October, this information shows that 
rain water can be used  for plantation in study area by 
storage in wet season. 
 
Table 2. Water Balance 
Month 
Kodi District 
Rain 
fall 
(mm) 
Evapo-
transpiration 
(mm) 
Water 
balance 
(mm) 
January 382 122 + 260 
February 303 126 + 204 
March 281 115 + 110 
April 331 122 + 166 
May 209 118 + 91 
June 28 132 - 104 
July 20 122 - 111 
August 21 128 - 107 
September 40 118 - 78 
October 31 116 + 85 
November 204 128 + 76 
December 593 123 + 470 
 Total 2188 1470  718 
 
Even Table 2 shown that the water balance is surplus 
in several month, but the condition in South West 
Sumba is dry and hot. In the dry season is has rarely 
water resources and most of region lies at the 
extremes of tropical savanah. 
This condition is must be consided because in the one 
side water balance is surplus, but in other side the 
condition is dry. 
6. CONCLUSION 
The research results shown that even the water 
balance in study area is surplus but  the water can’t be 
used directly. Based on the analysis is still possible 
developing water resources potential by using 
appropriate technology, but must be condiser geology 
condition and the pattern of local wisdom of Sumba 
people. 
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